Material and methods

Study design
This prospective single center observational study was performed by evaluating consenting consecutive patients who underwent ileocolonoscopy for gastrointestinal symptoms (abdominal pain, altered bowel habits, overt or occult gastrointestinal bleed, fever, and weight loss) at the Endoscopy unit in the Department of Gastroenterology, Dayanand Medical College and Hospital, Ludhiana, India from 1 January 2014 through 31 December 2014. Patients who showed single or multiple ITIUs as the sole endoscopic abnormality were recruited prospectively. Patients who refused to consent, had incomplete colonoscopy (due to colonic strictures or growths), colonic or ileocecal ulcers and those with abnormalities on abdominal imaging (CT/MRI) were excluded. The study protocol was approved by the institutional ethics committee.
Data collection
For recruited patients, the data collected included demographic data (including age and gender), clinical features and their duration, history of NSAID intake, laboratory investigations (including complete blood counts, inflammatory markers such as erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP), serum protein and albumin, antibodies to tissue transglutaminase, serum vitamin B12, D-xylose test, anti-human immunodeficiency virus (HIV) antibodies, anti nuclear antibodies (ANA), stool examination for parasites including special stains for opportunistic pathogens, stool culture, chest radiograph, Mantoux test and special tests such as tissue polymerase chain reaction (PCR) for tuberculosis (TB) or cytomegalovirus where required), colonoscopic and histological findings, initial diagnosis and treatment given. The patients were followed up clinically and a repeat colonoscopy with biopsies was done after 3 to 6 months, if the patient gave consent.
Colonoscopy was done with video-colonoscope (CF-Q160 L, Olympus Medical Systems Corp, Tokyo, Japan) under conscious sedation after preparation with polyethylene glycol electrolyte lavage solution. In patients with ITIUs, biopsies (minimum four in number) were taken from the ulcer margins and base, and sent in formalin for histopathology. The parameters used for arriving at a diagnosis of ITIUs are summarized in ▶ Table 1 . Patients diagnosed with ITIU were started on treatment based on the etiology as determined by clinical, endoscopic, and histological findings; these are also summarized in ▶ Table 1 .
The patients were followed up for improvement or resolution of symptoms within 3 -6 months of the initial diagnosis, and colonoscopy was repeated for consenting patients. 
▶
Statistical analysis
Continuous data were expressed as mean ± SD or median as appropriate. Categorical variables were expressed as percentages. Chi-squared test was used to compare various parameters of demographic information, clinical presentation, colonoscopic findings, laboratory values, and histological features with the initial clinical diagnosis to evaluate the presence of any pattern.
P-values of < 0.05 were considered to be statistically significant. SPSS software version 22 was used for data analysis.
Results
The patient disposition is summarized in ▶ Fig. 1 . A total of 1497 ileocolonoscopies were performed for various indications between 1 January 2014 and 31 December 2014. Patients in whom the ileum was not intubated due to distal obstruction or technical problems were excluded. Abnormal findings were seen in 439 (29.3 %) of the patients, and ITIUs were seen in 74 patients from the 1497 ileocolonoscopies (4.9 %). Abdominal imaging (CT/MRI) for these patients was normal. Specific etiologies such as Crohn's disease, intestinal tuberculosis, NSAID enteropathy, and eosinophilic enteritis were established in more than half of these patients. The demographic and other details of the patients are summarized in ▶ Table 2 . The mean age of the patients with ITIUs was 37.78 ± 14.43 years, and 55 out of 74 patients were male. The median duration of symptoms was longest in Crohn's disease (5.6 years) and shortest in NSAID induced ulcers. The three most common presenting symptoms among all patients with ITIUs included chronic diarrhea (77 %), pain (59.5 %), and weight loss (37.8 %).
CRP level elevation and oral ulcers were only observed in patients with Crohn's disease and tuberculosis (P = 0.007 for oral ulcers; P < 0.001 for elevated CRP levels). Overt gastrointestinal bleeding was encountered more commonly in patients having Crohn's disease and NSAID-induced ulcers (P = 0.005). The pattern of distribution of other symptoms was not statistically significant: anemia was encountered in patients having Crohn's disease, TB, or NSAID-induced ulcers, and constipation and occult gastrointestinal bleeding were more often seen in patients with nonspecific ulcers. The small sample size and large number of diagnoses prevented us from performing a multivariate analysis.
Determining etiology of ITIUs based on endoscopic findings (▶ Fig. 2 ) was difficult. Ulcers (100 %) and erosions (21.6 %) were the commonest ileoscopic findings. Three patients had mucosal nodularity (all had ITB) and two (one each with CD and ITB) had strictures. All patients with eosinophilic enteritis had multiple ulcers, and solitary ulcers were only seen in patients having nonspecific ulcers (P < 0.001).
Only patients with Crohn's disease demonstrated blunted villi (P = 0.45), cryptitis, crypt distortion (P < 0.001 for both), and crypt abscesses (P = 0.45). Granulomas were seen in seven patients, four of whom were treated as ITB and three as Crohn's disease (P < 0.001). Of the 15 patients with eosinophilic infiltrate, three had histology suggestive of CD, four had a history of NSAIDs, and five were diagnosed to have eosinophilic enteritis (P < 0.001) (▶ Fig. 3) .
Out of the initial 74 patients, 60 returned for follow-up 3 -6 months after treatment initiation, and the initial symptoms had resolved in 55 (91.7 %) of these 60 patients. The five patients who had persistent symptoms (three treated as nonspecific ulcers, and two as Crohn's disease) underwent repeat ileocolonoscopy which revealed persistence of multiple ITIUs. The three patients who were initially diagnosed to have nonspecific ileitis had now developed villous abnormalities, cryptitis, crypt abscesses (one had granulomas), and were diagnosed and treated as Crohn's disease. Two patients who were treated as Crohn's disease (in view of chronic inflammatory infiltrates in lamina propria with cryptitis, no evidence of granulomas or acid fast bacilli) continued to be symptomatic (pain in abdomen, chronic diarrhea, anemia, no fever). Repeat evaluation showed persistence of ITIUs and biopsies revealed granulomas suggestive of tuberculosis. These patients were started on anti-tubercular treatment. In addition to these five patients, repeat ileocolonoscopy was also performed in consenting patients with symptom resolution (n = 31), and TIU resolution was observed in 28 of the 36 patients (77.8 %). The follow-up details are summarized in ▶ Table 3 . 
Discussion
Though there are studies describing the clinical course and follow up of asymptomatic terminal ileitis [4 -6] , data on symptomatic terminal ileal ulcers is sparse. This study was conducted with an aim to understand the etiology and clinical outcomes of ITIU detected on ileocolonoscopy in patients with gastrointestinal symptoms. We found that 74 out of 1497 (4.9 %) patients who underwent ileocolonoscopy had ITIUs, and specific etiologies could be ascertained initially in 41 (55.4 %) of these 74 patients. By the end of the follow-up period, a definitive diagnosis was made in a total of 44 (59.5 %) patients. The final tally of diagnoses was Crohn's disease: 19 (25.7 %), NSAID-induced ulcers: 11 (14.9 %), intestinal tuberculosis: 9 (12.2 %), eosinophilic enteritis: 5 (6.8 %), and nonspecific ulcers: 30 (40.5 %). None of our patients with gastrointestinal symptoms and ITIUs had vasculitis, lymphomas or malignancies. Out of the various clinical presentations considered, the three commonest symptoms were pain, diarrhea, and weight loss, irrespective of the final diagnosis. In addition to these, oral ulcers and elevated CRP levels were more commonly seen in Crohn's disease or tuberculosis, while overt gastrointestinal bleeding was seen in patients with NSAID enteropathy and Crohn's disease. Our findings were different from a recent study from India [7] where patients with Crohn's disease or tuberculosis had significantly more symptoms than those with nonspecific ulcers. In patients with nonspecific ulcers, 89.5 % of the symptomatic patients in their study had specific pathology such as tuberculosis/Crohn's disease, diagnosed based on ileal thickening on imaging. Thirty-eight percent of their patients with nonspecific ulcers were asymptomatic and most of those (91 %) were managed symptomatically [7] . On the other hand, our series included symptomatic patients with normal imaging and 40.5 % of these had nonspecific ulcers, which responded to symptomatic management.
On ileocolonoscopy, all ITIUs appeared alike, though ulcers with specific etiologies were multiple, and single ulcers were all of a nonspecific etiology. Ileal nodules, erosions, and strictures were only noted in patients with Crohn's disease, tuberculosis, or NSAID enteropathy. Histological diagnosis was fairly accurate in most of the patients and they responded favorably to the treatment provided. The most frequent specific diagnosis for ITIUs obtained in our study was Crohn's disease. This is consistent with previously reported series [8, 9] . In countries such as India where tuberculosis continues to be highly prevalent, differentiating Crohn's disease from tuberculosis is a challenging task. Both of these diseases have similar features such as weight loss, CRP elevation, and granulomas on histological examination. Two of our patients diagnosed with Crohn's continued to have symptoms and were diagnosed with tuberculosis on follow up. Testing these patients with tissue TB-PCR or Interferon gamma release assays (Quantiferon TB gold) may have helped in increasing the diagnostic yield in these patients [10] . Nonspecific terminal ileal ulcers were noted in 33 of the 74 patients (44.6 %). Most of these (88.9 %) responded to symptomatic management and 84 % had endoscopic resolution on follow-up, thus highlighting the fact that nonspecific terminal ileal ulcers have a benign clinical course and are not associated ▶ with any serious complications that may need surgical intervention. Similar findings were noted in a study from China [11] , where seven patients were followed up for 7 years. Colonic lavage using polyethylene glycol (PEG) or sodium phosphate before colonoscopy can also cause aphthous ulcers in the intestines [12 -14] . These ulcers are more commonly seen in patients prepared with sodium phosphate [12] . Though our patients were prepared with PEG, some of the nonspecific ulcers which resolved on follow-up could have been due to colonic lavage. Patients with NSAID enteropathy and eosinophilic enteritis had complete symptom resolution on follow-up. Overall, complete symptom resolution was observed in 55 out of 60 patients (91.7 %) who returned for follow-up, and endoscopic resolution was found in 28 out of 36 patients (77.8 %) who consented to a repeat endoscopy. Only five out of the 60 follow-up patients did not report symptom resolution. Three of these were initially diagnosed as nonspecific ulcers and two patients with Crohn's disease, and they were finally diagnosed with Crohn's disease and tuberculosis, respectively, and treated accordingly. The use of newer surrogate markers of inflammation such as serum calprotectin [15, 16] and lactoferrin [17] in these nonspecific ulcers could have aided in early diagnosis of these diseases.
The limitations of our study include its small sample size, which prevented us from performing a multivariate analysis of the symptom profile predicting a diagnosis of ITIUs, and a relatively short-term follow up. We also did not include tissue TB-PCR or fecal calprotectin in our diagnostic tests which would have been a valuable tool to help in the diagnosis of intestinal tuberculosis or inflammatory bowel disease.
To conclude, we have observed from our study that over half of the patients with symptomatic ITIUs may have specific etiologies, and hence require appropriate evaluation. Since colonoscopic findings alone cannot accurately predict the etiology, laboratory and histological examinations are definitely required. Pointers towards a diagnosis of Crohn's disease include elevation of CRP and histological demonstrations of blunted villi and crypt changes, whereas strictures and nodules on colonoscopy (which are not picked up on CT/MRI due to small size) and granulomas on histology point towards a diagnosis of intestinal tuberculosis. Accurate diagnosis will result in early initiation of appropriate treatment, which can prevent complications such as strictures, blood loss, and dissemination of TB to other organs. Patients with nonspecific histological findings can be managed symptomatically; however, they should be monitored closely and if symptoms persist on treatment, repeat endoscopy and histopathology should be considered within 3 -6 months for confirmation of diagnosis.
